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(54) CORD-LIKE TEMPERATURE FUSE AND SHEET-LIKE TEMPERATURE FUSE 

(57)Abstract: 

PURPOSE: To provide a cord-like temperature fuse 
which excels in a breaking time independently of the wire 
diameter of a conductor fine wire and also to provide a 
sheet-like fuse having the same feature. 

CONSTITUTION: A silicone rubber having a nearly _ «*» x* 

square cross section of 1.4mmx 1.4mm is extruded as an £^^^^^^^^0^ ^. » 

elastic material 1b to cover the periphery of a tensile J 

strength material 1a constituted by applying a silicone 

varnish treatment to a glass cord having an outer 

diameter of about 1mm to manufacture an elastic core 1. 

A conductor fine wire 2 made of an eutectic solder wire 

of 0.2mm&phiv; is so wound at a pitch of 15 turns per 

10mm as to bite into the corner of the elastic core 1 to 

form a central material 3. Rosin resin flux is applied by 

dipping to the central material 3 for a flux working treatment. After that, No-alkaline glass fiber 
of about 9 micron in fiber diameter is twisted to make a fiber bundle of about 70 count and 
further the fiber bundle is braided is at the braiding density of about 17 per 25mm with a 
braider of 16 count to form a spacing layer 4 (braid layer). Finally, a silicone rubber with the 
thickness of 0.5mm is extruded for covering with water cooling being performed and then 
immediately hot air vulcanization is applied thereto to form an insulation cover, thereby 
providing a cord-like temperature fuse. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By exposing a part to an unusual elevated temperature, this invention is 
disconnected and relates to a detectable code-like thermal fuse and a detectable field-like thermal fuse. 
[0002] 

Pescription of the Prior Art] In order to detect an unusual elevated temperature from the former, the 
thermal fuse has been used as a safety device. However, when the location which may become unusual 
temperature existed in a comparatively big field, the assembly as used two or more thermal fuses, for 
example, shown in drawing 5 was constructed. Among drawing, a sign 10 is a thermal fuse and is being 
connected to lead wire 12 by the connection child 1 1 . These are mechanically protected by the 
protective tubing 13. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional thermal fuse assembly 
constituted as mentioned above does not have the certain part which detects abnormal temperature in 
whether it acts on the abnormalities in temperature which are points and are caused locally certainly. 
Moreover, using two or more thermal fuses spoils workability and cost remarkably. In order to attain 
positive detection, the good workability, and cost of abnormal temperature, a code-like thermal fuse was 
desired. Then, the applicant concerned has proposed the code-like thermal fuse which serves as main 
material which consists of a conductor thin line fused at the predetermined temperature wound on the 
elastic heart which followed the longitudinal direction, and this elastic heart, and a space layer formed in 
right above [ of it ] from pre-insulation in Japanese Patent Application No. No. 333921 [ three to ]. A 
code-like thermal fuse has a case greatly in current capacity with the increment in an electrical circuit. 
Although it is necessary to make thick the conductor thin line which is the temperature detection section 
in order to enlarge the allowable current, time amount (henceforth open-circuit time amount) if a 
conductor thin line is made thick, until it will melt may become long. 

[0004] This invention has the place which it was made based on such a point and made into the object in 
offering the code-like thermal fuse which is not concerned with the wire size of a conductor thin line, 
but has good open-circuit time amount, and the field-like thermal fuse which has the same description. 
[0005] 

[Means for Solving the Problem] The code-like thermal fuse by this invention is characterized by for 
processing processing of the above-mentioned conductor thin line to be carried out by flux in the code- 
like thermal fuse which serves as main material which consists of a conductor thin line fused at the 
predetermined temperature wound on the elastic heart which followed the longitudinal direction, and 
this elastic heart, and a space layer formed in right above [ of it ] from pre-insulation in order the above- 
mentioned object. Furthermore, the above-mentioned code-like thermal fuse is arranged on a flat surface 
at a meandering condition, and considering as a field-like thermal fuse using a means to fix this 
arrangement condition is also considered. 

[0006] The elastic heart is the structure with which the spring material was covered around the main 
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tensile strength object As a tensile strength object, metal fibers, such as organic fiber, such as inorganic 
fibers, such as a glass fiber and an alumina fiber, a polyethylene terephthalate fiber, aromatic polyester 
fiber, an aliphatic series polyamide fiber, and aromatic polyamide fiber, and stainless steel fiber, are 
used. If it is a common elastomeric material as a spring material covered around these, it is good 
anything. 

[0007] The cross-section configuration of the elastic heart is a cross-section configuration which has the 
desirable heights of plurality [ direction / radiation ], although especially a limit is not carried out. A 
configuration like a star type besides the usual polygon is also included in this. Moreover, although a 
star type and a polygon are configurations with the angle which generally clarified, they may be the 
configuration where the angle was crushed round here. These are desirable in order to go out promptly 
by the time of a conductor thin line tending to eat into the elastic heart compared with the case of a 
circular cross section, and a conductor thin line fusing. When it considers as a polygon as a cross-section 
configuration, six or less square shapes are preferably chosen from the interlocking easy of a conductor 
thin line. 

[0008] The metal thin line chosen from the group which consists of low melting alloys and solder as a 
conductor thin line is used. As low melting alloys and solder, the melting point of the inside where the 
example is shown, for example in 1-509 pages (******, the 3rd edition of revision, 1984 annual 
publications) of chemistry handbook basic volumes is a thing 300 degrees C or less. As a wire size of a 
conductor thin line, below 0.8mmphi extent is desirable by the common horizontal volume machine 
more than 0.04mmphi in which winding is possible to the elastic heart. Moreover, that in which 
processing processing was carried out by flux is used for this conductor thin line. Open-circuit time 
amount can be shortened compared with flux processing a non-processed thing. That to which what put 
flux into the center section of the conductor thin line carried out DIP processing of the conductor thin 
line front face by flux may be used for processing processing. The rosin resin system flux generally used 
is sufficient as flux, and the thing containing a little activator is sufficient as it. The above-mentioned 
conductor thin line is wound around an elastic body by the tension which is extent from which a 
conductor thin line does not shift at least, and it considers as main material. As a pitch around which a 
conductor thin line is wound, 1 .5 or more times of a wire size are 1 5 or less twice [ more than ] as many 
times as this desirable still more preferably. Moreover, a winding ****** horizontal volume may be 
performed for what draws and arranges how many of that conductor thin line, or was twisted. 
[0009] When main material adjusts the cross section of the elastic heart, a horizontal wound strip affair, 
etc. and it is a configuration near a polygon, a space layer will be formed if an insulating layer is only 
extruded, without making it stick to concentric circular by the so-called technique of well-known tubing 
among these contractors. A space layer is formed by carrying out the braid of the fiber bundle to a non- 
dense as the other approaches. Preferably, it is adjusted so that spacing of the fiber bundle of this hand 
of cut may become 8 or less times of the width of face of this fiber bundle 0.5 or more times. Moreover, 
it is formed by carrying out the horizontal volume of the fiber bundle to a non-dense, and is formed by 
opening spacing with a times [ 5 or less times of the width of face of this fiber bundle ] of 0.3 or more 
times, and carrying out the horizontal volume of the fiber bundle preferably. A **** braid or a 
horizontal volume means between fiber the braid or horizontal volume which left a certain amount of 
space here, a braid and a horizontal volume - if larger [ since the conductor thin line which the amount 
of space becomes less enough and fused is in the surroundings of a core when spacing of a fiber bundle 
is narrower than the minimum of the above-mentioned desirable range, there is risk of lifting re-contact 
about a chattering, and ] than the above-mentioned upper limit which is not desirable, neither of the 
cases is desirable in order for pre-insulation material to enter in between and to lessen the amount of 
space on the contrary. Although the inorganic fiber or the organic fiber illustrated with the tensile 
strength object of the above-mentioned elastic heart is used as a class of fiber, desirable fire-resistant 
aromatic polyester fiber, aromatic polyamide fiber, polyphenylene sulfide fiber, a noncombustible glass 
fiber, an alumina fiber, etc. are used, of course — a braid and a horizontal volume — a duplex — three- 
fold or more may be given. 

[0010] In case pre-insulation covers pre-insulation, it is necessary to make it a conductor thin line not 
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fuse it, although what is necessary is just to choose it as arbitration according to the ambient temperature 
for which a thermal fuse is used, or the melting temperature of a conductor thin line. As such pre- 
insulation, a bridge is constructed, and thermoplastic polymers, such as an ethylene system copolymer 
comparatively processible at low temperature, for example, are formed with the cross-linking method 
which can be done at low temperature, such as electron ray bridge formation and silane bridge 
formation, or it forms using the silicone rubber which can carry out extrusion near ordinary temperature 
and can construct a bridge at low temperature comparatively. Moreover, it is good also considering what 
carried out [****] of the braid with the insulating varnish as an insulating material. A braid may be 
given to sheathing in order to raise the mechanical strength of pre-insulation, when especially silicone 
rubber is used. Although the above is the example of the approach of carrying out pre-insulation 
continuously, when you may not be a long picture, it can also substitute only putting the insulating tube 
containing a contractile insulating tube for it The thickness of pre-insulation increases [ sensibility ] and 
has the desirable direction which is thin meat, if need properties, such as electric insulation and a 
mechanical strength, are fulfilled. 

[001 1] These code-like thermal fuses are arranged in the meandering condition of arbitration, and a 
field-like thermal fuse can be manufactured using a means to fix this arrangement condition. Although 
the approach of sewing to a substrate or a base fabric, the approach of fixing using adhesives, etc. are 
mentioned as a means to fix, the means preferably mentioned to JP,62-44394,B or JP,62-62032,B is 
used. How to carry out thermal melting arrival to the metal plate or metallic foil which applied the 
approach of fixing in double-sided adhesion paper on a metallic foil, respectively and adhesives is 
described by these. 
[0012] 

[Function] According to this invention, in order to take the large allowable current, even if it makes a 

conductor thin line thick, good open-circuit time amount can be acquired to heat. 

[0013] 

[Example] This invention is not restricted by this example, although an example is shown below and the 
content of this invention is further explained to a detail. 

[0014] «example 1» As an example 1, the code-like thermal fuse shown in drawing 1 was 
manufactured. Around tensile strength object la which comes to give silicone varnish treated to a glass 
cord with an outer diameter of about 1mm, the extrusion coat of the silicone rubber of a 1.4mmx 1.4mm 
abbreviation square cross section was carried out as spring material lb, and the elastic heart 1 as shown 
at drawing 2 was manufactured. The conductor thin line 2 which consists of an eutectic solder line 
(melting point of 183 degrees C) of 0.2mmphi was made to eat into the angle of this elastic heart 1 
enough, and carried out 15 times / 10mm horizontal volume (one 3 .3 times the pitch of a wire size) to it. 
The main material 3 which finished the horizontal volume deformed with interlocking, and had become 
a form near a circular cross section. Next, DIP spreading of the rosin resin system flux was carried out at 
the main material 3, and flux processing processing of the conductor thin line was carried out. Then, the 
braid of the fiber bundle which twisted no-alkali glass yarn of 9 micron of fiber ****, and was made 
into No. 70 [ about ] was carried out by the braid consistency 17 [ about ]./ 25mm with the **** 
machine of 16 **, and the space layer 4 (braid layer) was formed. In this case, the width of face of a 
fiber bundle is about 0.5mm, and spacing of a fiber bundle is about 1mm (twice [ about ] of the width of 
face of a fiber bundle). It extruded at the last, carrying out water cooling of the silicone rubber with the 
thickness of 0.5mm as pre-insulation 5, and hot blast vulcanization was promptly given to it. On the 
occasion of hot blast vulcanization, temperature near the outlet of an air-heating furnace was made into 
170 degrees C or less. 

[0015] Thus, about 15cm of manufactured code-like thermal fuses was inserted in the glass fiber braid 
tube with a bore [ of 4.0mm ], and a die length of about 15cm, the external load was adjusted from 100V 
AC power supply, and time amount until it applies about 250-degree C hot blast to a part for a center 
section with a sink and a conductor thin line disconnects an about [ 0.1 A ] current was measured. For the 
external load, the condition of the ease of melting of this conductor thin line at the time of a conductor 
thin line being disconnected was investigated by the existence of a flash of an incandescent lamp using 
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the incandescent lamp. This was repeated 5 times. Moreover, 500V insulation resistance tester was 
connected to the conductor thin line of the ends of the disconnected code-like thermal fuse, the open- 
circuit section was made crooked and the existence of the chattering of this open-circuit section, i.e., the 
existence of possibility of causing re-contact, and insulation resistance were investigated. The test result 
was shown in a table 1 . 

[0016] «example 2» As an example 2, the code-like thermal fuse was manufactured as follows. 
Around tensile strength object la which comes to give silicone varnish treated to a glass cord with an 
outer diameter of about 1mm, the extrusion coat of the silicone rubber of the radial star type cross 
section of 2,3mm of 1.5mm circumscribed circles of inscribed circles was carried out as spring material 
lb, and the elastic heart 1 as shown at drawing 3 was manufactured. The conductor thin line 2 which 
consists of an eutectic solder line of O.Smmphi was made to eat into the projection of this elastic heart 1 
enough, and carried out 5 times / 10mm horizontal volume (one 4 times the pitch of a wire size) to it. 
The main material 3 which finished the horizontal volume deformed with interlocking, and had become 
a form near a circular cross section. Next, DIP spreading of the rosin resin system flux was carried out at 
the main material 3, and flux processing processing of the conductor thin line was carried out. The space 
layer 4 and pre-insulation 5 were manufactured like the example 1 . Except having set the current value 
to 0.5 A, it examined like the example 1 and the result was written together to a table 1 . 
[0017] «example 3» The code-like thermal fuse was manufactured like the example 2 except having 
used the eutectic solder line of O.Smmphi which put flux into the center section as a conductor thin line 
as an example 3. In addition, DIP spreading of the flux to main material was not performed. The same 
trial as an example 2 was performed, and the result was written together to a table 1 . 
[0018] «example 4» As an example 4, the code-like thermal fuse was manufactured like the example 
2 except having used the eutectic solder line of 0.6mmphi as a conductor thin line. In addition, the 
horizontal volume pitch of a conductor thin line will be 3.3 times the wire size. The same trial as an 
example 2 was performed, and the result was written together to a table 1 . 

[0019] «example 5» The code-like thermal fuse was manufactured like the example 2 except having 
used the eutectic solder line of 0.6mmphi which put flux into the center section as a conductor thin line 
as an example 5. The horizontal volume pitch of a conductor thin line is 3.3 times the wire size. In 
addition, DIP spreading of the flux to main material was not performed. The same trial as an example 2 
was performed, and the result was written together to a table 1 . 

[0020] Example of «comparison» As an example of a comparison, the code-like thermal fuse was 
manufactured like the example 2 except not carrying out flux processing processing to the main material 
after carrying out the horizontal volume of the conductor thin line. The same trial as an example 2 was 
performed, and the result was written together to a table 1 . 
[0021] 
[A table 1] 
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[0022] If the test result of a table 1 is seen, both the code-like thermal fuses of this example have the 
small variation in average open-circuit time amount and open-circuit time amount compared with the 
example of a comparison, and it is good, and it has disconnected thoroughly at once, without the 
condition at the time of a conductor thin line being disconnected also causing the flash of an 
incandescent lamp, and the effectiveness of flux processing processing is proved. 
[0023] «example 6» As an example 6, the code-like thermal fuse manufactured in the example 2 was 
arranged in the meandering condition, and the field-like thermal fuse as shown in drawing 4 was 
manufactured by the approach shown in JP,62-44394,B. The sign 8 in drawing is a double-sided 
gummed paper which has mold-releasing paper 9 on one side, and a sign 6 is the code-like thermal fuse 
arranged in the top face of said double-sided gummed paper 8 by the meandering condition. 
Furthermore, a sign 7 is a wrap metallic foil about said whole code-like thermal fuse 6, and adhesion 
immobilization of this metallic foil 7 is carried out with said double-sided gummed paper 8. In this 
example, aluminium foil with a thickness of 100 micrometers was used as a metallic foil, using an 
acrylic gummed paper as a double-sided gummed paper. Although the metallic foil and the double-sided 
gummed paper were used in this example since it carried out according to JP,62-44394,B, you may 
manufacture by the approach according to this official report, and a plastic film may be used instead of 
other ingredients, for example, a metallic foil, in the manufacture approach of this official report. 
[0024] Thus, the manufactured field-like thermal fuse was stuck on the iron panel with a thickness of 
0.5mm, and the panel was stood vertically. Commercial wallpaper was stuck on the background of a 
panel. This condition was maintained until it brought close to a field-like thermal fuse to extent which 
the outer flame of a burner touches with the current of 0.5 A with a sink and the conductor thin line of a 
thermal fuse was disconnected in this condition. Then, the field-like thermal fuse detected and 
disconnected heat. It turned out that change of carbonization etc. was not looked at by the wallpaper on 
the background of the panel after an open circuit, either, but the thermal fuse functioned on it 
effectively. 
[0025] 

[Effect of the Invention] According to this invention, as explained in full detail above, even place 
[ which does not require compressive force ], it disconnects certainly according to an abnormality 
elevated temperature, and re-contact cannot be caused with the conductor moreover fused also after the 
open circuit, but the code-like thermal fuse which does not cause malfunction, and the field-like thermal 
fuse which has the same description can be obtained. These thermal fuses can take large current 
capacity, since it is moreover comparatively cheap, they can use it as a safety device of various heat 
devices, and improvement in reliability, the cutback effectiveness of cost, etc. are useful things. 
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MEANS 

[Means for Solving the Problem] The code-like thermal fuse by this invention is characterized by for 
processing processing of the above-mentioned conductor thin line to be carried out by flux in the code- 
like thermal fuse which serves as main material which consists of a conductor thin line fused at the 
predetermined temperature wound on the elastic heart which followed the longitudinal direction, and 
this elastic heart, and a space layer formed in right above [ of it ] from pre-insulation in order the above- 
mentioned object. Furthermore, the above-mentioned code-like thermal fuse is arranged on a flat surface 
at a meandering condition, and considering as a field-like thermal fuse using a means to fix this 
arrangement condition is also considered. 

[0006] The elastic heart is the structure with which the spring material was covered around the main 
tensile strength object. As a tensile strength object, metal fibers, such as organic fiber, such as inorganic 
fibers, such as a glass fiber and an alumina fiber, a polyethylene terephthalate fiber, aromatic polyester 
fiber, an aliphatic series polyamide fiber, and aromatic polyamide fiber, and stainless steel fiber, are 
used. If it is a common elastomeric material as a spring material covered around these, it is good 
anything. 

[0007] The cross-section configuration of the elastic heart is a cross-section configuration which has the 
desirable heights of plurality [ direction / radiation ], although especially a limit is not carried out. A 
configuration like a star type besides the usual polygon is also included in this. Moreover, although a 
star type and a polygon are configurations with the angle which generally clarified, they may be the 
configuration where the angle was crushed round here. These are desirable in order to go out promptly 
by the time of a conductor thin line tending to eat into the elastic heart compared with the case of a 
circular cross section, and a conductor thin line fusing. When it considers as a polygon as a cross-section 
configuration, six or less square shapes are preferably chosen from the interlocking easy of a conductor 
thin line. 

[0008] The metal thin line chosen from the group which consists of low melting alloys and solder as a 
conductor thin line is used. As low melting alloys and solder, the melting point of the inside where the 
example is shown, for example in 1-509 pages (***** *, the 3rd edition of revision, 1984 annual 
publications) of chemistry handbook basic volumes is a thing 300 degrees C or less. As a wire size of a 
conductor thin line, below 0.8mmphi extent is desirable by the common horizontal volume machine 
more than 0.04mmphi in which winding is possible to the elastic heart. Moreover, that in which 
processing processing was carried out by flux is used for this conductor thin line. Open-circuit time 
amount can be shortened compared with flux processing a non-processed thing. That to which what put 
flux into the center section of the conductor thin line carried out DIP processing of the conductor thin 
line front face by flux may be used for processing processing. The rosin resin system flux generally used 
is sufficient as flux, and the thing containing a little activator is sufficient as it. The above-mentioned 
conductor thin line is wound around an elastic body by the tension which is extent from which a 
conductor thin line does not shift at least, and it considers as main material. As a pitch around which a 
conductor thin line is wound, 1.5 or more times of a wire size are 15 or less twice [ more than ] as many 
times as this desirable still more preferably. Moreover, a winding ****** horizontal volume may be 
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performed for what draws and arranges how many of that conductor thin line, or was twisted. 
[0009] When main material adjusts the cross section of the elastic heart, a horizontal wound strip affair, 
etc. and it is a configuration near a polygon, a space layer will be formed if an insulating layer is only 
extruded, without making it stick to concentric circular by the so-called technique of well-known tubing 
among these contractors. A space layer is formed by carrying out the braid of the fiber bundle to a non- 
dense as the other approaches. Preferably, it is adjusted so that spacing of the fiber bundle of this hand 
of cut may become 8 or less times of the width of face of this fiber bundle 0.5 or more times. Moreover, 
it is formed by carrying out the horizontal volume of the fiber bundle to a non-dense, and is formed by 
opening spacing with a times [ 5 or less times of the width of face of this fiber bundle ] of 0.3 or more 
times, and carrying out the horizontal volume of the fiber bundle preferably. A **** braid or a 
horizontal volume means between fiber the braid or horizontal volume which left a certain amount of 
space here, a braid and a horizontal volume — if larger [ since the conductor thin line which the amount 
of space becomes less enough and fused is in the surroundings of a core when spacing of a fiber bundle 
is narrower than the minimum of the above-mentioned desirable range, there is risk of lifting re-contact 
about a chattering, and ] than the above-mentioned upper limit which is not desirable, neither of the 
cases is desirable in order for pre-insulation material to enter in between and to lessen the amount of 
space on the contrary. Although the inorganic fiber or the organic fiber illustrated with the tensile 
strength object of the above-mentioned elastic heart is used as a class of fiber, desirable fire-resistant 
aromatic polyester fiber, aromatic polyamide fiber, polyphenylene sulfide fiber, a noncombustible glass 
fiber, an alumina fiber, etc. are used, of course - a braid and a horizontal volume - a duplex ~ three- 
fold or more may be given. 

[0010] In case pre-insulation covers pre-insulation, it is necessary to make it a conductor thin line not 
fuse it, although what is necessary is just to choose it as arbitration according to the ambient temperature 
for which a thermal fuse is used, or the melting temperature of a conductor thin line. As such pre- 
insulation, a bridge is constructed, and thermoplastic polymers, such as an ethylene system copolymer 
comparatively processible at low temperature, for example, are formed with the cross-linking method 
which can be done at low temperature, such as electron ray bridge formation and silane bridge 
formation, or it forms using the silicone rubber which can carry out extrusion near ordinary temperature 
and can construct a bridge at low temperature comparatively. Moreover, it is good also considering what 
carried out [****] of the braid with the insulating varnish as an insulating material. A braid may be 
given to sheathing in order to raise the mechanical strength of pre-insulation, when especially silicone 
rubber is used. Although the above is the example of the approach of carrying out pre-insulation 
continuously, when you may not be a long picture, it can also substitute only putting the insulating tube 
containing a contractile insulating tube for it. The thickness of pre-insulation increases [ sensibility ] and 
has the desirable direction which is thin meat, if need properties, such as electric insulation and a 
mechanical strength, are fulfilled. 

[001 1] These code-like thermal fuses are arranged in the meandering condition of arbitration, and a 
field-like thermal fuse can be manufactured using a means to fix this arrangement condition. Although 
the approach of sewing to a substrate or a base fabric, the approach of fixing using adhesives, etc. are 
mentioned as a means to fix, the means preferably mentioned to JP,62-44394,B or JP,62-62032,B is 
used. How to carry out thermal melting arrival to the metal plate or metallic foil which applied the 
approach of fixing in double-sided adhesion paper on a metallic foil, respectively and adhesives is 
described by these. 
[0012] 
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EXAMPLE 

[Example] This invention is not restricted by this example, although an example is shown below and the 
content of this invention is further explained to a detail. 

[0014] «example 1» As an example 1, the code-like thermal fuse shown in drawing 1 was 
manufactured. Around tensile strength object la which comes to give silicone varnish treated to a glass 
cord with an outer diameter of about 1mm, the extrusion coat of the silicone rubber of a 1.4mmxl.4mm 
abbreviation square cross section was carried out as spring material lb, and the elastic heart 1 as shown 
at drawing 2 was manufactured. The conductor thin line 2 which consists of an eutectic solder line 
(melting point of 183 degrees C) of 0.2mmphi was made to eat into the angle of this elastic heart 1 
enough, and carried out 15 times / 10mm horizontal volume (one 3.3 times the pitch of a wire size) to it. 
The main material 3 which finished the horizontal volume deformed with interlocking, and had become 
a form near a circular cross section. Next, DIP spreading of the rosin resin system flux was carried out at 
the main material 3, and flux processing processing of the conductor thin line was carried out. Then, the 
braid of the fiber bundle which twisted no-alkali glass yarn of 9 micron of fiber ****, and was made 
into No. 70 [ about ] was carried out by the braid consistency 17 [ about ] / 25mm with the **** 
machine of 16 **, and the space layer 4 (braid layer) was formed. In this case, the width of face of a 
fiber bundle is about 0.5mm, and spacing of a fiber bundle is about 1mm (twice [ about ] of the width of 
face of a fiber bundle). It extruded at the last, carrying out water cooling of the silicone rubber with the 
thickness of 0.5mm as pre-insulation 5, and hot blast vulcanization was promptly given to it. On the 
occasion of hot blast vulcanization, temperature near the outlet of an air-heating furnace was made into 
170 degrees C or less. 

[0015] Thus, about 15cm of manufactured code-like thermal fuses was inserted in the glass fiber braid 
tube with a bore [ of 4.0mm ], and a die length of about 15cm, the external load was adjusted from 100V 
AC power supply, and time amount until it applies about 250-degree C hot blast to a part for a center 
section with a sink and a conductor thin line disconnects an about [ 0.1 AJ current was measured. For the 
external load, the condition of the ease of melting of this conductor thin line at the time of a conductor 
thin line being disconnected was investigated by the existence of a flash of an incandescent lamp using 
the incandescent lamp. This was repeated 5 times. Moreover, 500V insulation resistance tester was 
connected to the conductor thin line of the ends of the disconnected code-like thermal fuse, the open- 
circuit section was made crooked and the existence of the chattering of this open-circuit section, i.e., the 
existence of possibility of causing re-contact, and insulation resistance were investigated. The test result 
was shown in a table 1 . 

[0016] «example 2>> As an example 2, the code-like thermal fuse was manufactured as follows. 
Around tensile strength object la which comes to give silicone varnish treated to a glass cord with an 
outer diameter of about 1mm, the extrusion coat of the silicone rubber of the radial star type cross 
section of 2.3mm of 1.5mm circumscribed circles of inscribed circles was carried out as spring material 
lb, and the elastic heart 1 as shown at drawing 3 was manufactured. The conductor thin line 2 which 
consists of an eutectic solder line of O.Smmphi was made to eat into the projection of this elastic heart 1 
enough, and carried out 5 times / 10mm horizontal volume (one 4 times the pitch of a wire size) to it. 
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The main material 3 which finished the horizontal volume deformed with interlocking, and had become 
a form near a circular cross section. Next, DIP spreading of the rosin resin system flux was carried out at 
the main material 3, and flux processing processing of the conductor thin line was carried out. The space 
layer 4 and pre-insulation 5 were manufactured like the example 1 . Except having set the current value 
to 0.5 A, it examined like the example 1 and the result was written together to a table 1 . 
[0017] «example 3» The code-like thermal fuse was manufactured like the example 2 except having 
used the eutectic solder line of 0.5mmphi which put flux into the center section as a conductor thin line 
as an example 3. In addition, DIP spreading of the flux to main material was not performed. The same 
trial as an example 2 was performed, and the result was written together to a table 1 . 
[0018] <<example 4» As an example 4, the code-like thermal fuse was manufactured like the example 
2 except having used the eutectic solder line of 0.6mmphi as a conductor thin line. In addition, the 
horizontal volume pitch of a conductor thin line will be 3.3 times the wire size. The same trial as an 
example 2 was performed, and the result was written together to a table 1 . 

[0019] «example 5» The code-like thermal fuse was manufactured like the example 2 except having 
used the eutectic solder line of 0.6mmphi which put flux into the center section as a conductor thin line 
as an example 5. The horizontal volume pitch of a conductor thin line is 3.3 times the wire size. In 
addition, DIP spreading of the flux to main material was not performed. The same trial as an example 2 
was performed, and the result was written together to a table 1 . 

[0020] Example of «comparison» As an example of a comparison, the code-like thermal fuse was 
manufactured like the example 2 except not carrying out flux processing processing to the main material 
after carrying out the horizontal volume of the conductor thin line. The same trial as an example 2 was 
performed, and the result was written together to a table 1 . 
0021] 
A table 1] 
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[0022] If the test result of a table 1 is seen, both the code-like thermal fuses of this example have the 
small variation in average open-circuit time amount and open-circuit time amount compared with the 
example of a comparison, and it is good, and it has disconnected thoroughly at once, without the 
condition at the time of a conductor thin line being disconnected also causing the flash of an 
incandescent lamp, and the effectiveness of flux processing processing is proved. 
[0023] «example 6» As an example 6, the code-like thermal fuse manufactured in the example 2 was 
arranged in the meandering condition, and the field-like thermal fuse as shown in drawing 4 was 
manufactured by the approach shown in JP,62-44394,B. The sign 8 in drawing is a double-sided 
gummed paper which has mold-releasing paper 9 on one side, and a sign 6 is the code-like thermal fuse 
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arranged in the top face of said double-sided gummed paper 8 by the meandering condition. 
Furthermore, a sign 7 is a wrap metallic foil about said whole code-like thermal fuse 6, and adhesion 
immobilization of this metallic foil 7 is carried out with said double-sided gummed paper 8. In this 
example, aluminium foil with a thickness of 100 micrometers was used as a metallic foil, using an 
acrylic gummed paper as a double-sided gummed paper. Although the metallic foil and the double-sided 
gummed paper were used in this example since it carried out according to JP,62-44394,B, you may 
manufacture by the approach according to this official report, and a plastic film may be used instead of 
other ingredients, for example, a metallic foil, in the manufacture approach of this official report. 
[0024] Thus, the manufactured field-like thermal fuse was stuck on the iron panel with a thickness of 
0.5mm, and the panel was stood vertically. Commercial wallpaper was stuck on the background of a 
panel. This condition was maintained until it brought close to a field-like thermal fuse to extent which 
the outer flame of a burner touches with the current of 0.5 A with a sink and the conductor thin line of a 
thermal fuse was disconnected in this condition. Then, the field-like thermal fuse detected and 
disconnected heat. It turned out that change of carbonization etc. was not looked at by the wallpaper on 
the background of the panel after an open circuit, either, but the thermal fuse functioned on it 
effectively. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] some code-like thermal fuses which manufactured as an example 1 of this invention - it is 
a notching side elevation. 

[Drawing 2] It is the sectional view of the elastic heart in the code-like thermal fuse manufactured as an 
example 1 of this invention. 

[Drawing 3] It is the sectional view of the elastic heart in the code-like thermal fuse manufactured as an 
example 2 of this invention. 

Prawing 4] some field-like thermal fuses which manufactured as an example 6 of this invention - it is 
a notching perspective view. 

Prawing 5] the assembly condition of the thermal fuse of the conventional example is shown - it is a 
notching perspective view a part, 
pescription of Notations] 

1 Elastic Heart 

la Tensile strength object (elastic heart tensile strength object) 
lb Spring material 

2 Conductor Thin Line 

3 Main Material 

4 Space Layer (Braid Layer) 

5 Pre-insulation 

6 Code-like Thermal Fuse 

7 Metallic Foil 

8 Double-sided Gummed Paper 

9 Mold-releasing Paper 

10 Thermal Fuse 

1 1 Connection Child 

12 Lead Wire 

13 Protective Tubing 
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